Kaempferol and quercetin isolated from Euonymus alatus improve glucose uptake of 3T3-L1 cells without adipogenesis activity.
Euonymus alatus as a folk medicine in China has been clinically used to treat type 2 diabetes for many years, and also exerts beneficial effects on hyperglycemia of diabetic animals. Our previous studies have isolated kaempferol and quercetin from the extract of E. alatus. In the present study, we investigated the possible mechanism of antidiabetic activity of these compounds. Kaempferol and quercetin could significantly improve insulin-stimulated glucose uptake in mature 3T3-L1 adipocytes. In addition, further experiments showed that kaempferol and quercetin served as weak partial agonists in the peroxisome proliferator-agonist receptor gamma (PPARgamma) reporter gene assay. Kaempferol and quercetin could not induce differentiation of 3T3-L1 preadipocytes as traditional PPARgamma agonist. When added together with the PPARgamma agonist rosiglitazone to 3T3-L1 preadipocytes, they could inhibit 3T3-L1 differentiation in a dose-dependent manner. Competitive ligand-binding assay confirmed that kaempferol and quercetin could compete with rosiglitazone at the same binding pocket site as PPARgamma. Kaempferol and quercetin showed significant inhibitory effects on NO production in response to lipopolysaccharide treatment in macrophage cells in which the PPARgamma was overexpressed; rosiglitazone was less potent than kaempferol and quercetin. These observations suggest that kaempferol and quercetin potentially act at multiple targets to ameliorate hyperglycemia, including by acting as partial agonists of PPARgamma.